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AMPOTII.F SYSTEM 



This invention relates to an ampoule and a system including a syringe that 
may incorporate such an ampoule. 

Ampoules containing drugs and other substances for injection or for 
administration in some other fashion conventionally comprise a glass phial, containing, 
say, 5 ml of liquid, with an integral cap, heat-sealed in glass-blowing fashion, with a snap 
line where the cap can be broken off to access the contents. This requires skill and care 
so as not to spill the contents or cause injury to the user or contaminate them. The 
loading of a syringe with the contents for injection and the safe disposal of the sharp 
edged phial and cap are separate problem areas. 

Plastic ampoules with a cut-off or twist-off cap have most of these 
problems, and are not suitable for all substances. 

The present invention provides an improved ampoule and a system 
including a syringe which does not suffer from the problems referred to. 

According to the present invention there is provided an ampoule comprising 
an outlet and a closure therefor which seals against a seat of the outlet so that the outlet 
is opened to access the ampoule contents by inward movement of the closure, and 
retaining means to retain the closure in sealing relation with the outlet until access is 
required. 

The outlet may be circular and the seat conical, the closure also being 
conical to seal against the seat. 



The closure/seat seal may be a glass-to-glass seal. 
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The retaining means may comprise a detent on the closure and release 
means normally holding the closure in sealing relationship with the seat by engagement 
with the detent to prop the closure against the ampoule. 

The detent may comprise a ball or like arrangement on the closure. 

The ampoule may comprise a removable sheath normally covering the 
outlet and closure. 

The sheath may comprise said retaining means releasably to retain the 
closure in sealing relation with the outlet. The sheath may have spring latch means 
engaging a detent on the closure to prop the closure against the ampoule. 

The sheath may sterile-seal the outlet and closure. 

The closure may have a post-like extension projecting outwardly from the 
ampoule, the post-like extension having a portion of reduced cross-sectional area on the 
outside of the ampoule whereby initial inward movement allows the contents of the 
ampoule to be discharged through the relieved part of the portion of reduced cross- 
sectional area and further inward movement causes the outlet to be closed by the outer 
part of the post-like extension. 

The retaining means may comprise a cap over the end of the ampoule and 
having an aperture therein through which the post-like extension passes. 

The ampoule may be combined with the barrel of an hypodermic syringe, 
the ampoule forming the plunger of the syringe and slidingly sealing with the interior of 
the barrel, the free end of the post-like extension initially engaging the base of the barrel, 
depression of the ampoule causing the post-like extension to move into the ampoule 
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initially transferring the contents of the ampoule to the barrel and then discharging the 
contents from the barrel through the needle of the syringe. 

The post-like extension may be hollow with an open outer end to enable it 
to accommodate the needle under the action of a needle retraction mechanism at the end 
of the injection stroke of the ampoule. 

The ampoule may be divided into a plurality of compartments each 
provided with an outlet and closure. 

Embodiments of ampoules and a system according to the invention 
will now be described with reference to the accompanying drawings, in which: 

Figure 1 is a section through a conventional prior art ampoule; 

Figure 2 is a section through a first embodiment of ampoule 
according to the invention; 

Figure 3 is a series of sections through a second embodiment of 
ampoule and a syringe working therewith in successive 
stages of deployment; 

Figure 4 is a section through a third embodiment of ampoule forming 
part of a syringe; 



Figure 5 



is a section through a fourth embodiment of ampoule 
forming part of a syringe; 
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Figure 6 is a cross-section through the syringe on the line VI-VI of 
Figure 5; and 

Figure 7 shows a perspective view of an ampoule for use in a syringe, 
but comprising two compartments. 

The conventional prior art 5 ml ampoule 1 1 commonly used worldwide is 
shown in Figure 1. It is of glass with an integral cap 12, heat-sealed at 13 in glass- 
blowing fashion, with a snap line 14 where the cap 12 can be broken off to access the 
contents 15. 

Figure 2 illustrates a first form of ampoule 21 according to the invention 
again of glass with an outlet 22 and a closure 23 therefor which seals against an 
inwardly facing seat 24 of the outlet 22 so that the outlet 22 is opened to access the 
ampoule contents 25 by inward movement of the closure 23, and retaining means 26 to 
retain the closure 23 in sealing relation with the outlet 22 until access is required. 

The outlet 22 is circular and the seat 24 is conical, the closure 23 also being 
conical to seal against the seat. The closure/seat seal is a glass-to-glass seal, clearly, 
when the ampoule and closure are made of glass - a plastics equivalent can be used if the 
plastic is suitable for the contents. 

To prevent the closure 23 from simply falling into the ampoule retaining 
means are provided comprising a detent 26 on the closure 23 and release means 27 
normally holding the closure in sealing relationship with the seat 24 by propping the 
detent 26 so as to hold the closure 23 against the ampoule. The detent 26 comprises a 
ball enlargement on the closure 23. This embodiment has a removable sheath 28 e.g. of 
plastics material normally covering the outlet and closure - and performing, where 
required, the vital function of sterile-sealing the outlet 22 and closure 23 which latter, on 
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opening, falls into the ampoule when it could, otherwise, contaminate the contents - 
comprising the release means 27 in the form of spring latch means engaging the detent 
26 on the closure 23 to prop the detent against the ampoule. When the sheath 28 is 
pulled off, the spring latch means are pulled over the ball detent 27 to release the closure 
23 to fall into the ampoule, to access the contents 25. 

Figure 3 illustrates a system using an ampoule basically similar to that of 
Figure 2, like parts being indicated by like reference numerals. 

As shown in Figure 3a, the closure 23 has a post-like extension 30 
projecting outwardly from the ampoule. The extension 30 has a portion 3 1 of reduced 
cross-sectional area on the outside of the ampoule. The retaining means comprises a cap 
32 which fits over the end of the ampoule and around the closure 23 normally to hold the 
closure in sealing position. 

In use the sheath 28 is removed (Figure 3b) and the ampoule inserted into 
the barrel 40 of a syringe, the cap 32 forming a piston ring slidably and sealingly 
engaging the inner wall of the barrel 40. 

Depression of the ampoule brings the extension 30 into abutment with the 
base of the barrel 40 and lifts the closure 23 from the seat to allow the contents of the 
ampoule to flow through the portion 31 into the body of the barrel (Figure 3c). 
Continued depression enables the cap 32 to seal around the distal part of the extension 
30 and expel the contents of the barrel 40 through the needle hub 41 in known manner 
(Figure 3d). 

Referring now to Figure 4, it will be seen that a syringe comprises, in 
known manner, a barrel 50 whose closed end wall 51 is provided with a needle mount 
52 carrying a hypodermic needle 53, and a plunger 54, slidable within the barrel 50. 
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The plunger 54 is an ampoule embodying the invention and has an aperture 
55 in its base 56 which is sealingly slidable along a post 57 extending axially within the 
barrel from its end wall 51 . 

The post 57 is of solid section and has a portion of relieved cross-section 
in the form of a waist 58 adjacent the base of the plunger 54 when in its raised position 
(as shown in Figure 4). 

The interior of the plunger 54 defines a compartment which is pre-filled at 
the time of manufacture with a liquid to be administered. 

Friction between the plunger 54 and barrel 50 retains the plunger in position 

until use. 

In use, as the plunger is depressed, the aperture 55 passes over the waist 58 
to establish a communication between the interiors of the plunger 54 and barrel 50. The 
liquid flows into the barrel 50, Continued movement of the plunger 54 takes the aperture 
55 past the waist 58 to seal the interior of the plunger 54 from the barrel 50 and enable 
the liquid to be discharged through the needle 53 for injection in known manner. 

The post 57 is laterally off-set from the needle mount 52 and the base 56 
of the plunger is provided with a frangible disc 59 to permit entry of the needle 53 into 
the interior of the plunger at the completion of its stroke under the action of a spring 
operated needle retraction mechanism of known kind. 

The compartment defined by the interior of the barrel may itself be pre- 
loaded with a solid substance, for example in the form of a powder, or liquid, which 
mixes with and if solid dissolved by the liquid prior to injection. 
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Referring now to Figures 5 and 6 it will be seen that the further form of 
syringe is generally similar to that of Figure 4, like parts being numbered with like 
reference numerals. 

In this example, however, the post 57 is hollow and co-axial with the needle 
53. Slits 60 at the base of the post provide a passage for the liquid to the needle as the 
injection proceeds. A spider 61 is located within the post 57 and has lugs 62 extending 
through the slits 60. At the completion of the downward stroke of the plunger 54 its base 
engages the lugs 62 to force the spider 61 against the needle mount 52 to operate a needle 
retraction mechanism of known kind to expel the needle into the interior of the post, the 
centre of the spider breaking free from the lugs as this takes place. 

It will be appreciated that it is not intended to limit the invention to the 
above examples only, many variations, such as might readily occur to one skilled in the 
art, being possible without departing from the scope thereof as defined by the appended 
claims. 

Thus, and as shown in Figure 7, an ampoule for use in a syringe might have 
more than one compartment, in this example two, each with its own closure, an 
alternative approach to the administration of different drugs simultaneously, or 
combining different constituents at the time of delivery. 
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CLAIMS 

1 . An ampoule comprising an outlet and a closure therefor which seals against 
a seat of the outlet so that the outlet is opened to access the ampoule contents by inward 
movement of the closure, and retaining means to retain the closure in sealing relation 
with the outlet until access is required. 

2. An ampoule according to claim 1 , in which the outlet is circular and the seat 
is conical, the closure having a conical portion to seal against the seat. 

3. An ampoule according to claim 1 or claim 2, in which the closure/seat seal 
is a glass-to-glass seal. 

4. An ampoule according to any one of claims 1 to 3, in which the retaining 
means comprise a detent on the closure and release means normally holding the closure 
in sealing relationship with the seat by engagement with the detent to prop the closure 
against the ampoule. 

5. An ampoule according to claim 4, in which the detent comprises a ball or 
like enlargement on the closure. 

6. An ampoule according to claim 4 or 5 having a sheath normally covering 
the outlet and closure which sheath comprises said release means releasably to retain 
the closure in sealing relation with the outlet. 

7. An ampoule according to claim 6, in which the sheath has spring latch 
means engaging a detent on the closure to prop the closure against the ampoule. 
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8. An ampoule according to any one of claims 1 to 5, comprising a removable 
sheath normally covering the outlet and closure. 

9. An ampoule according to any one of claims 6 to 8 in which the sheath 
sterile-seals the outlet and closure. 

10. An ampoule according to any one of claims 1 to 3, wherein the closure has 
a post-like extension projecting outwardly from the ampoule, the post-like extension 
having a portion of reduced cross-sectional area on the outside of the ampoule whereby 
initial inward movement allows the contents of the ampoule to be discharged through the 
relieved part of the portion of reduced cross-sectional area and further inward movement 
causes the outlet to be closed by the outer part of the post-like extension. 

11. An ampoule according to claim 10, wherein the retaining means comprises 
a cap over the end of the ampoule and having an aperture therein through which the post- 
like extension passes. 

12. An ampoule according to claim 11, in combination with the barrel of an 
hypodermic syringe, the ampoule forming the plunger of the syringe and slidingly 
sealing with the interior of the barrel, the free end of the post-like extension initially 
engaging the base of the barrel, depression of the ampoule causing the post-like 
extension to move into the ampoule initially transferring the contents of the ampoule to 
the barrel and then discharging the contents from the barrel through the needle of the 
syringe. 

13. An ampoule according to claim 12, wherein the post-like extension is 
hollow with an open outer end to enable it to accommodate the needle under the action 
of a needle retraction mechanism at the end of the injection stroke of the ampoule. 
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14. An ampoule according to any one of claims 1 1 to 13, divided into a plurality 

of compartments each provided with an outlet and closure. 
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